Introduction
Chronic obstructive pulmonary disease (COPD) is a common disease which characterized by limitation of airflow due to alveolar and/or airway disturbances triggered mainly by exposure to irritant particles or gases. The main characteristics of COPD is being preventable and treatable disease [1] . Patients with COPD had systemic inflammation beside the airway inflammation. However, the accurate relationship between systemic and airway inflammation is still not fully understood. Morbidity associated with COPD could be attributed to systemic inflammation [2] [3] [4] . Epidemiological data revealed that, 384 million of people in 2010 had COPD, with a worldwide prevalence rate of 11.7%, and there are three million deaths every year [5] . In developing countries, smoking is increasing, while aging populations increase in developed countries. These two factors lead to expectation of increased prevalence of COPD in the next years. It is estimated that, by the year 3030, the annual deaths due to COPD patients expected to reach 4.5 million or more [6] . The mechanism of systemic inflammation among COPD is believed to be related to oxidative stress and accounted for COPD-associated systemic diseases. Smoking, steroid use and abnormal bone marrow response could be potential causes contributing to systemic inflammation [7] . In addition, inflammatory markers such as C-reactive protein, increased levels of interleukin-6 and tumor necrosis factor alpha could contribute to the development of insulin resistance among COPD patients [8] . Insulin resistance usually accompany hypertension, dyslipidemia and obesity, which contribute metabolic syndrome [9] ; a medical disorder which increase the risk of cardiovascular morbidity [10, 11] . Few numbers of previous studies found a positive link between metabolic syndrome and COPD [12, 13] . However, controversy still exist.
Aim of the work The aim of this study is to examine if metabolic syndrome increases the frequency, duration and severity of acute exacerbations of chronic obstructive pulmonary disease.
Patients and methods
It is prospective study that conducted in the department of chest disease, Al-Azhar University Hospital (New Damietta). A total of (60) patients who admitted with COPD exacerbation were included and were divided into two groups: Group 1 (COPD patients with exacerbation without metabolic syndrome). Group 2 (COPD patients with exacerbation with metabolic syndrome). Patients aged 40 to 60 years, with evidence of clinical, Lab or radiological evidence of COPD exacerbation were included. On the other side, patients with left sided heart failure, bronchial asthma or asthma COPD overlap, obstructive sleep apnea or interstitial lung disease were excluded from the study. All patients were subjected to history taking, physical "clinical" examination, chest X-ray of posterior-anterior and lateral views and spirometry by ZAN 100 spirometer (nSpire Health GmbH, Schlimpfhofer Straße 14, 97723 Oberthulba, Germany). In addition, high resolution computed tomography scanning of the chest was carried out for all patients. Laboratory investigations included arterial blood gases (ABGs), complete blood count (CBC), fasting and postprandial blood glucose levels, liver enzymes and serum creatinine. Inflammatory markers (e.g. CRP was determined using Pointe Scientific Kit, produced by Pointe Scientific Inc. Canton MI, USA). The test was done as described by Koenig et al. [14] . Also, erythrocyte sedimentation rate (ESR) was measured as described by Lee et al. [15] . Finally, lipid profile was measured as described by Artiss et al. [16] and Seguchi et al. [17] .
Statistical analysis of data:
The obtained data of every patient were collected in a separate patient sheet then tabulated in a master table and fed to the computer on IBM SPSS version 20, statistical program for analysis of data. For quantitative data, mean and standard deviation were calculated. For qualitative data, frequency and percentage distribution were calculated. Test for significance of qualitative data was Chi-square. Test for significance of quantitative data was student (t) test. P value of less than 0.05 was considered significant.
Results
In the present work, patient age ranged from 53 to 76 years; and there was no significant difference between groups one and two (63.96±5.01 vs 64.53±6.31 respectively). The majority of patients were males (there was 37 males (61.7%) and 23 females (38.3%); and there was significant increase of females in group 2 when compared to group 1 (60.0% vs 16.7% respectively). BMI of studied patients ranged from 22 to 44 kg/m2; and there statistically significant decrease in BMI of group one when compared to group two (25.36±1.80 vs 37.30±2.47 respectively). Smoking packs/year in the studied groups ranged from 0 to 50 and there was no significant difference between groups one and two (24.13±15.40 vs 24.37±15.99 respectively). Systolic blood pressure ranged from 110 to 200 mmHg and there was significant decrease in SPB of group 1 when compared to group 2 (125.00±8.20 vs 174.67±15.70 mmHg respectively). In addition, diastolic blood pressure ranged from 70 to 110 mmHg and there was significant decrease of group one when compared to group two (84.33±7.28 vs 97.00±5.96 mmHg respectively). Respiratory rate ranged from 28 to 36 cycles/minute and there was no significant difference between groups one and two (30.17±2.29 vs 30.43±1.83 respectively) ( Table  1 ). There was no significant difference between groups one and two as regard to oxygen saturation, pH, and arterial carbon dioxide tension, while there was significant decrease of oxygen tension in group two when compared to group1 (53.40±2.47 vs 67.07±4.86 respectively). There was statistically significant decrease of FEV1 and FEV1/FVC in group one when compared to group two (Table 2 ).
WBCs ranged from 4.50 to 29.0 x 10^3/ml, while hemoglobin concentration ranged from 13 to 19 g/dl and platelets ranged from 178 to 393 x 10^3/ml; and there was no significant difference between groups one and two. Creatinine ranged from 0.70 to 2.10 mg/dl; and there was no significant difference between groups one and two (1.06±0.36 vs 1.02±0.26 respectively). Cholesterol ranged from 100 to 323 mg/dl with significant decrease in group one when compared to group 2 (122.37±12.83 vs 301.63±12.15 respectively). In addition, there was significant decrease of group 1 when compared to group 2 regarding triglycerides (97.13±13.78 vs 275.07±15.71 respectively). However, HDL was significantly increased of group 1 when compared to group 2 (77.40±7.36 vs 29.87±3.46 mg/dl respectively). Fasting blood sugar ranged from 75 to 188 mg/dl and there was significant decrease among group one when compared to group two (80.07±2.33 vs 141.53±23.39 mg/dl respectively). In addition, postprandial blood sugar ranged from 134 to 320 mg/dl and there was significant decrease among group one when compared to group two (150.73±6.65 vs 251.10±60.46 mg/dl respectively). There was no significant difference between groups one and two as regard to SGPT and SGOT. In addition, there was no significant difference between groups one and two as regard to ESR; while CRP was significantly increased in group two when compared to group one. Also, there was no significant difference between groups one and two as regard to serum sodium and potassium (Table 3) .
ECG examination revealed that, 23.3% of studied population had sinus tachycardia; 11.7% had p pulmonale; 15.0% had right axis deviation and 50.0% had left axis deviation; and there was significant difference between groups one and two (where all patients in group 2 had left axis deviation, and no one in group one had no left axis deviation). Chest x ray revealed that, 22 patients (36.7%) had hyperinflated chest; and 17 patients (28.3%) had chronic bronchitis, 21 patients (35.0%) had emphysematous bullae and there was no significant difference between studied groups. HCRT examination revealed that, 23 patient (38.3%) had centrilobular emphysema, 37 patients (61.7%) had panacinar emphysema, with no significant difference between both groups.
In the present work, COPD severity was in the form of GOLD class II in 15 patients (25.0%), class III in 31 patients (51.7%) and class IV in 14 patients (23.3%); and there was significant increase of grades III and IV in group 2 when compared to group 1 (56.7%, 36.7% vs 46.7% and 10.0% respectively) ( Table 4 ).
In the present study, the frequency of COPD exacerbations in the last month ranged from once to thrice, and there was significant increase of frequencies in group 2 when compared to group 1 (2.17±0.65 vs 1.43±0.57 respectively). The duration of hospital stay (days) during the last exacerbation ranged from 3 to 6 days; and there was statistically significant increase in group 2 when compared to group 1 (4.33±0.80 vs 3.37±0.61 days respectively) ( Table 5 ). 
Discussion
Results of the present study revealed that, both groups were comparable as regard to patient's age. These results are agreed with Cebron Lipovec et al. [17] who reported mean age was 69±4 and 68±5 years in patients with metabolic and those with nonmetabolic syndromes respectively. In addition, results of the present work revealed that, COPD with metabolic syndrome was significantly prevalent in females, subjects with significantly higher body mass index and FEV1%. These results were agreed with previous trials showed that, COPD subjects with metabolic syndrome were more frequently females, with higher BMI and FEV1% compared to COPD patients without metabolic syndrome [18] [19] [20] . In addition, Cebron Lipovec et al. [17] reported that, patients with metabolic syndrome in addition to COPD had higher body mass index, with high forced expiratory volume in one second predicted and were more prevalent in females. Furthermore, El-toney et al. [21] reported that, BMI in subjects with COPD with metabolic syndrome was significantly higher than in patients with COPD without metabolic syndrome (30.6 vs. 27.8, P=0.02, respectively).
Smoking packs/year in the studied populations ranged from 0 to 50 and there was no significant difference between groups one and two (24.13±15.40 vs 24.37±15.99 respectively). Cigarette smoking reported as the major risk factor for development of COPD [22] and is one of the most significant risk factors for associated comorbidities [7] . Even, passive smoking play an important role in development of COPD and associated comorbidities [23] . Recurrent exposure to smoke and other irritants stimulates local airway inflammation with subsequent obstruction and decrease in FEV1%, which is not fully reversible by bronchodilator therapy [24] . In addition, emphysema development is attributed to destruction of the terminal bronchiole walls caused by an proteases and anti-proteases imbalance in the lung by cigarette smoking [25] [26] .
In the present study, according to GOLD classification there was significant increase of grades III and IV in-group 2 when compared to group 1 (56.7%, 36.7% vs 46.7% and 10.0% respectively; i.e., COPD severity increased with metabolic syndrome). These results coincides with previous studies, reporting that, COPD patients with metabolic syndrome had a more severe form of COPD reflected by more dyspnea, lower FEV1% and need more medications (inhalation of glucocorticoids) [18] . The prevalence of metabolic syndrome and its associated comorbidities were linked to COPD severity and patient age [27] . However, another study revealed that, metabolic syndrome was reported in a large proportion of younger COPD patients and patients with less severe forms of COPD [28] . On the other hand, results of the present work disagree with Akpinar et al. [29] who found that the distribution of the prevalence of metabolic syndrome between GOLD stages I-IV were as follows; 38.5%, 52.8%, 30% and 33.3% respectively. Different inclusion criteria could explain such contradiction.
In the present study, the frequency of COPD exacerbations in the last year significantly increased in-group 2 when compared to group 1 (2.17±0.65 vs 1.43±0.57 respectively). In addition, there was statistically significant increase in-group 2 when compared to group 1 according to the duration of hospital admission (4.33±0.80 vs 3.37±0.61 days respectively). These results agree with the previous studies reported that, the existence of metabolic syndrome in subjects with COPD increases the incidence of exacerbations (2.4 vs. 0.7) and the duration of hospital admission (7.5 vs. 5.0 days) according to Kupeli et al. [30] , and 8 versus 5.5 days, according to Abdelghaffar et al. [31] .
In the present study, the duration of hospital stay (days) during the last exacerbation ranged from 3 to 6 days; and there was statistically significant increase in group 2 when compared to group 1 (4.33±0.80 vs 3.37±0.61 days respectively). These results are c to those reported by Mannino et al.
[32] who reported that, patients with COPD who also have diabetes mellitus have increased duration of hospitalization than those without diabetes. In addition, Makarevich et al. [33] reported that, COPD patients hospitalized with exacerbations, insulin resistance is associated with prolonged hospitalization, increased isolation of gram negative bacteria on sputum culture and elevated mean pulmonary arterial pressure.
In conclusion, metabolic syndrome parameters were significantly evident and could play a role in pathogenesis-or may be a consequence of-COPD. Whatever the situations, metabolic syndrome had a harmful effect on the outcome of COPD exacerbations. 
